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Summary

IMPLEMENTATION OF A TRANSPORTATION COST APPORTIONMENT SYSTEM

FOR THE CITY OF PORT ELIZABETH, SOUTH AFRICA

Any new development must be adequately served by road infrastructure.  Public authorities are often

financially unable to construct new road infrastructure or to upgrade the existing roads that might be

required by new developments.  Since the provision of transport infrastructure will benefit the public

in general, it is unreasonable to expect a property developer to bear the full costs.  There must be an

apportionment of responsibility, and therefore cost of the construction of infrastructure between the

individual developers and the public who will directly benefit from the availability of such

infrastructure.  Studies of cost apportionment procedures used in developed countries were carried

out as part of a National Demonstration project and through the elimination of practical problems a

procedure for use in South Africa was proposed.

The objective of a cost apportionment system is to develop, implement and manage an equitable

system through which the transportation costs associated with land use changes are apportioned

between an authority and the private sector in an affordable manner, to ensure the sustained

development of a City through timeous improvements to the road network and associated

transport infrastructure.

This paper elaborates on the need for cost apportionment systems and outlines the principles and

procedures involved in their implementation.  The use of an Emme/2 model in setting up a

transportation cost apportionment system, an overview of the problems experienced in the

implementation of a cost apportionment system for the City of Port Elizabeth and possible

solutions to the problems are also provided.



CONTENTS
Page

1. Background 1.

2. Introduction 1.

3. National Demonstration Project 3.

4. System Principles 3.

5. Use of Emme/2 in the Port Elizabeth Cost Apportionment System 6.

6. The Port Elizabeth Project 7.

7. The Cost Apportionment Spreadsheet 9.

8. Implementation Aspects          10.

9. Present Legislative Framework Regulating Development          11.

10. Approval of the System          13.

11. Problems Experienced in Implementing the System          13.

12. Solutions to Problems          14.

13. Conclusion          15.

Annexures

A. Formulae Used in the Calculation of Contributions.

B. Typical Examples of Transportation Development Levies.

C. Extract of Microsoft Excel Spreadsheet.



ANNEXURE A
Formulae used in the calculations of Contributions



A1

CALCULATION OF BULK CONTRIBUTION

Definition of Symbols

The following symbols are defined to illustrate the mathematical calculation of the developer's
bulk contribution:

i. Na = Total number of vehicles that can use an element of the road network daily for
access, i.e. maximum daily capacity (approximately 10 X peak capacity).

ii. Nc = Total number of vehicles that can use an element of the road network during the
peak hour, i.e. maximum peak capacity.

iii. Nd = Actual number of vehicles travelling on an element daily.

iv. Np = Actual number of vehicles travelling on an element during the peak hour.

v. Ca = Access cost (as described earlier) of an element of the road network.

vi. Cc = Capacity cost of an element of the road network.

vii. Vd = Number of vehicle trips generated by a specific development on an element of the
road network daily.

viii. Vp = Number of vehicle trips generated by a specific development on an element of the
road network during the peak hour.

ix. Ntd = Number of daily vehicles classified as through traffic on an element of the road
network.

x. Ntp = Number of peak hour vehicles classified as through traffic on an element of the
road network.

Using the above, the following costs and rates can be determined:

i. Total rate (Rands) per vehicle per element

Access:

Rta = Ca / Nd [R/vehicle]

Capacity:

Rtc = Cc / Nc [R/vehicle]



A2

ii. Value of Grants from outside sources of a network element

The value of an external grant is allocated to the access and capacity costs of an
element in proportion to the capacity used by daily traffic and peak hour traffic.

Access:

Ga = (Total Grant for element)  X  _____(Nd/Na)____
          (Nd/Na) + (Np/Nc)

Capacity:

Gc = (Total Grant for element)  X             (Np/Nc)___
                                                      (Nd/Na) + (Np/Nc)

iii. Value of Spare Capacity on a network element

The Rand value of the spare capacity is equal to the product of the proportion of
unused capacity during the peak period and the cost of the capacity network of the
element.

Sc = [1 - (Np/Nc)] X Cc

iv. Value of a network element that should be paid by through traffic

This amount includes grants from external sources.

Access:
Ta = Ca X (Ntd/Na)

Capacity:
Tc = Cc X (Ntp/Nc)

v. Developer's Bulk Contribution for an element of the road network

Access:
Da = Rta X Vd

Capacitv.
Dc = Rtc X Vp

The sum of all the developer's costs of all the network elements, (Da + Dc), is equal to
the total contribution that should be made by a developer.



ANNEXURE B
Typical Examples of Transportation Development Levies





ANNEXURE C
Extract from Microsof Excel Spreadsheet




